The difficulty in establishing a normal standard for the blood picture in infancy is emphasized by the wide range in values recorded by different workers on this subject. Such variations may be due in early work to differences in technique and in later work to the use of different criteria of normality in infancy, to the random selection of infants and the acceptance of such as normals, to racial differences, and to the limitations imposed by a haemoglobin estimation without a corresponding red cell count.
The present work was planned in an attempt to establish normal values for English infants, to account for the disparity between the findings of different workers, and to determine whether all infants should receive prophylactic doses of iron in their first year of life.
Choice of Sample
In the present investigation the term 'normal' was used in a restricted sense and was applied only to those infants who, besides being 'standard ' or ' average ' and apparently healthy on physical examination, were not subjected to influences likely to produce anaemia during the first year of life. Thus, when infants were being selected for a normal -series, those were excluded who were premature, immature at birth, one of a multiple birth, or who weighed less than a minimum of 6 lb. at birth. Also excluded were those who had suffered from any neonatal disease or from any infection during the first year of life.
It was considered necessary to exclude the children of anaemic mothers, although anaemia in the mother during pregnancy does not invariably lead to anaemia in the child. Mackay and Goodfellow * The investigations described in this paper were carried out in the years [1937] [1938] [1939] under the direction of Sir Leonard Parsons, but publication of the results has not hitherto been possible.
(1931) could find no difference between the haemoglobin levels of infants born of anaemic mothers and of thosewhose motherswere given protective doses of iron; Strauss (1933) , who examined a small number of infants ofseverely anaemic and of healthy mothers, found a statistical difference between the haemoglobin levels in the two groups and states that ' infants born to mothers suffering from iron deficiency, although exhibiting at birth a normal blood picture, are unable to maintain a normal haemoglobin level during the first year of life. ' Parsons (1932) and Parsons and Hickmans (1933) have described the occurrence of congenital nutritional anaemia in infants born to women suffering from an iron deficiency anaemia. Since such infants are a possible source of error, they should not be included in any ' normal ' group.
An adequate supply of iron in the diet is essential for the maintenance of a normal blood picture at any age; during infancy, as cows' milk contains less iron than breast milk, the substitution of cows' milk mixtures for breast milk is likely to be detrimental to the child. Prolonged nursing or prolonged cows' milk feeding to the exclusion of a mixed diet must also be avoided. A hypochromic anaemia following such milk diets has long been known and has been given the names of 'milk anaemia ' and nutritional anaemia of infants. This anaemia must be prevented in any normal series by the early addition to the infants' diets of foods containing iron and by avoiding any delay in weaning. In the present series breast-feeding was carried out for at least six months, additions to the diet were started at five to six months, and weaning was completed by nine months.
One indication of health in infancy is an average gain in weight: any infant more than 10% below the average weight for its age and birth weight ANAEMIA OF INFANCY AND CHILDHOOD should be excluded from a normal series. Although not of itself abnormal, a rapid rate of growth has been recognized as a factor in the production of anaemia in infancy. For instance, in the statistical analysis made by Bradford Hill of Mackay's figures (1933) it was found that from six to twelve months of age the haemoglobin level was correlated with the rate of growth; that babies who made the largest percentage increase in weight over their birth weight tended to have the lowest haemoglobin levels. In the majority of investigations into the normal blood picture in infancy insufficient stress has been laid on this point and it is possible that some anaemic infants may thus have become included in a normal series. The rapidly growing, premature infant frequently develops in the second half-year of its life a low haemoglobin level which, because of its grossness, has been recognized as abnormal; on the other hand, finer shades of anaemia have been overlooked in the small, fullterm infant who achieves the average weight for all infants at the end of one year. Thus, like premature infants, small infants, who may be expected to double and treble their birth weight much earlier than large infants, are potential sources of error. In the present investigation infants weighing less than 6 lb. at birth were therefore excluded. It is also possible that the big, breast-fed baby who at one year weighs much more than the average for its birth weight is also suffering from a borderline anaemia similar to that of the rapidly growing small baby. Therefore any large full-term infant of excessive weight at one year of age is another possible source of error and should be excluded from the group of normal infants. In the present series one breast-fed infant was excluded on this account.
In spite of every care being taken to select a normal sample of the infant population there will probably still be some babies who will develop mild hypochromic anaemia without-any obvious cause (Guest and Brown, 1936) . This hypochromic anaemia, together with that due to known causes at this age, has received the name nutritional anaemia of infancy, the material lacking being ultimately iron, the demand exceeding its supply, and the condition being easily cured by giving suitable doses of iron for several weeks. The anaemia usually remains unrecognized in its early stages and therefore the average blood picture of a group of healthy and apparently normal infants is likely to fall below that of a similar group of infants protected from such a nutritional anaemia by adequate doses of iron (Mackay and Goodfellow, 1931) . As the administration of iron, a recognized therapeutic procedure, improves the blood picture in the unprotected groups of infants, this group should probably be regarded as subnormal and the iron-fed group should not be regarded as ' artificial,' ' supernormal,' or ' abnormal.' The iron-fed group may instead be considered an 'ideal' normal and its blood counts may be compared and contrasted with those of the normal series of infants. In the present investigation such a comparison was made in infants of 12 months of age.
The lack of recognition of borderline cases of anaemia in infancy has been partly due to the custom of obtaining an average picture of the haemoglobin changes in infancy by examining cross-sections of the infant population at different ages. This method obscures any finer changes occurring in individual cases, and although the general trend of the blood count in infancy is represented, such an average gives no indication of the limits of normal at any particular age. Repeated examinations in one individual are of more value in determining the change and limits of normal than are those made at random on a number of individuals. In the present work both methods were used: one group of infants was followed from birth to one year of age, and a second group of infants, examined on a few occasions only, was used in the determination of the average. Guest and Brown (1936) found that borderline cases of anaemia occurred more often than is commonly realized. This is due to the reliance placed by many investigators on the haemoglobin level alone as an index of anaemia. Guest and Brown state that in the development of nutritional anaemia diminution in the size of the red cells occurs before the fall in haemoglobin level, but that the two changes are additive and both depress the mean content of haemoglobin per cell. They consider that a haemoglobin content of 20 yy or less per cell justifies a diagnosis of anaemia whatever the total haemoglobin. Parsons, Hickmans, and Finch (1937) have shown that the earliest signs of an iron deficiency anaemia in rats are polycythaemia and microcytosis with a normal haemoglobin value. Therefore in order to obtain a complete blood picture it is necessary to correlate the haemoglobin with the red cell count and measure the packed cell volume. This was done in the present investigation.
Review of the Literature Since the end of the last century numerous studies of the blood picture during infancy have been made, and by 1916 a broad outline had been obtained. It was then known that at birth the haemoglobin level and the red cell count were high compared with adult figures and that they became relatively ARCHIVES OF DISEASE IN CHILDHOOD lower in the second half-year of life. In that year Williamson of Chicago published figures for the haemoglobin level from birth to old age. Using blood obtained from the pulp of the finger he found the average haemoglobin level at birth to be 23 -4 g. per 100 ml. of blood, and in the first year of life to be never less than 12 5 g. haemoglobin per 100 ml. of blood (Table 1 and Fig. 1 ). This is a consistently high level compared with that of most later work, and as Williamson does not mention the minimum birth weight in his series, it may be an erroneously high level. His work has been criticized because of the standard of recrystallized haemoglobin which he used but, as Mugrage and Andresen (1936) point out, ' His values may be high but the general nature of the curve he obtained is significant.' In support of his figures are the findings of Merritt Faxen (1937) , which were obtained at monthly intervals from birth and which closely parallel Williamson's figures (Table 1) .
In 1918 Appleton, using the method of Palmer and Van Slyke and examining blood from the capillary circulation, determined the haemoglobin level in 103 New York children from birth to two years. Appleton does not mention the birth weights of the children he examined but all appeared healthy and 90% were breast-fed. The curve of haemoglobin averages followed that of Williamson's cases, the absolute amount at birth being 22 6 g. %, but in the latter half of the year falling below Williamson's figures to 12-0 g. % and corresponding closely to that of the majority of later workers (fable 1). It ANAEMIA OF INFANCY AND CHILDHOOD and all of 11 to 23 months in another age-group. The inclusion of such a wide range of ages in each group may have produced a false picture of the haemoglobin level as it is from the sixth month onwards that nutritional anaemia is most likely to develop and finer changes that might occur at this time will not be detected by such grouping.
In 1923 and 1924 Drucker investigated methods of obtaining blood from infants and estimated the haemoglobin content and red cell volume in 85 healthy Danish infants aged from two weeks to two years. He found that what had been described by various authors as physiological variations in the haemoglobin level of infants were due to faulty technique. Thus, variations described as being due to the site of the puncture, the time of day, the relationship to meals, and so on, could be abolished by the use of an extremely sharp instrument, in his case a razor. Twenty-eight of these infants were breast-fed and Drucker found no differences between breast-fed and bottle-fed babies nor any between the sexes at this age. The youngest infants he examined were two to three weeks bld, and at this age the haemogeobin level was 17-0 g. per 100 ml. of blood. In his cases the lowest haemoglobin level was found between 8 and 12 weeks of age and was 10 9 g. %. It then rose between three and six months to 11 5 g., fell to 11 g. between 9 and 12 months and rose again to 116 g. during the second year (Table 1) . In this second rise, slight though it is, his figures correspond to those of Monrad and Ormu (quoted by Drucker) obtained in Danish children and are in contrast to Williamson's and Appleton's figures for American children which showed their lowest value in the second year. Unfortunately, Drucker did not make red cell counts in these infants but the figures for cell volume he found at their lowest at 8 to 12 weeks of age, that is, at the same time as the haemoglobin, and that, like the haemoglobin, they rose gradually during the following months.
In 1931 Mackay and Goodfellow published the results ofseveral years' work on the haemoglobin level of London infants from birth to 14 months of age. These figures were revised in 1933. The infants weighed from 5j4 to 9; lb. at birth and were placed in three groups. The first group consisted ofinfants who were breast-fed up to the age of three months, and after that age consisted of infants who were being given prophylactic doses of iron. This group Mackay called 'normal,' and using the method of Haldane found the haemoglobin to be 19 * 7 g. % at birth, 10 * 2 at two to three months, and from approximately five months of age to be 11 * 8 g. per 100 ml. of blood. Mackay's second group consisted of breast-fed infants who were not treated with iron. The same low haemoglobin level was found at two to three months in these cases, and there was then a rise from four to eight months to 10 8 g. % followed by a slight fall to 10 4 g. at 9 to 13 months. This rise at four to eight months is similar but not as great as in the first group and is followed, by a fall not seen at all in the first group. The third group comprised untreated bottle-fed infants who showed a similar but greater divergence from the normal group. At two to three months of age their haemoglobin level was 9.-5 g. %. These three groups all included infants of between 5 and 6 lb. birth weight. ' of 20 yy or less per cell justifies the diagnosis of anaemia whatever the total haemoglobin; in some cases the haemoglobin level might be as high as 11 g. % yet it would be found that iron medication produced an improvement in the total blood picture.
The fact that anaenimia might be present with a normal, a low, or a high red cell count helps to explain the wider dispersion about the mean of the red cell values in Merritt and Davidson's series from the fifth to the eighth month. In other words it is probable that there were included in Merritt and Davidson's series some infants who were actually developing a mild anaemia but in whom such changes were not gross enough to warrant their exclusion from the series. During their study of anaemic infants Guest and Brown tested at intervals of approximately three months a considerable number of infants who were being studied closely from birth through their early years. From data thus obtained they attempted to define the normal limits of variability of the red cell count, the total haemoglobin and the haemoglobin content per cell in order to define the borderline of clinically significant anaemia. Their results showed that at one time or another from six months to 21 years of age the red cells of the majority of healthy infants showed minor alterations of the same pattern as in the development of anaemia. By their method they demonstrated that borderline anaemia occurred much more frequently among seemingly normal infants than is generally appreciated. Moreover, they found that anaemia, when it was recognized in routine clinical work, was usually severe.
In 1936 Twins and infants weighing less than 6 lb. at birth were excluded from the present survey. All but five infants were born within two weeks of the expected date. Of these five, one who was four weeks and two who were three weeks premature were not seen after three weeks of age; another, three weeks premature, was not seen after three months; and the other, although born three weeks before term, weighed 7 lb. 8 oz. at birth and so was regarded as mature and examined at intervals throughout the first year.
Neonatal disease did not appear in the infants selected but the occurrence of pneumonia, pink disease, measles, and other infectious fevers during the later months meant the exclusion of the affected infants after the event. In addition, children who had had more than one attack of bronchitis were excluded. As the majority of the infants had one or two minor illnesses in their first year, those who had not ceased to gain weight were regarded as normal. In this way were included a number of infants who had had more than one cold, three who had had one attack of bronchitis, and five who had had mild gastro-enteritis.
Infants were excluded if at any time their weight fell more than 10% below the average for their age and birth weight. One breast-fed infant and seven artificially fed infants weighed at one year over 10% more than their expected weight, but these were not excluded from the series representing a cross-section of the community; the breast-fed infant was excluded from the breast-fed normal series when its weight became excessive.
Most of the infants were breast-fed for the first three months. After that time most of them were artificially fed while some were partly breast-fed and partly artificially fed. In all cases orange juice and cod liver oil or their equivalents were started at about two months of age. Additions to milk feeds were begun at five or six months and were increased until at nine months the infant was fully weaned and was taking approximately one and a half pints of cows' milk daily with cereals, fruit, vegetables, egg, fish, and small amounts of liver. The quantity and variety of foods were increased during the next three months so that at one year of age the infant was on a well-balanced mixed diet. Prophylactic doses of iron were given to certain infants in an attempt to protect them from nutritional anaemia and so create an 'ideal normal' series. A number of mothers succeeded in giving their infants sufficient iron for not less than three months. The findings in these infants were compared at 12 months with those in babies who were not given iron at all during their first year.
No special attention was paid to the time of day at which the samples of blood were taken, although the majority were collected in the morning. Usually a particular child was seen always at the same time of day so that the counts of each individual were presumably comparable throughout. It is noteworthy, however, that Drucker (1923) did not find that the time of day or the relation to meals affected the results in any way.
The following routine was used for collecting blood from the infants. The baby's heel was warmed in a bowl of warm water, dried, cleaned with ether, and pricked by means of a sharp spring-lancet. This produced a free flow of blood which was collected into a small tube of total capacity 0-25 ml. containing two or three particles of dry heparin and a small piece of shot. About 0-1 ml. of blood was obtained and thoroughly mixed with the heparin and the tube was corked with a rubber bung. The use of heparin in tubes allowed ease of transport and the duplication of estimations on the one sample.
Haemoglobin, red cell, and haematocrit estimations were carried out on each sample. The haemoglobin was estimated by the method of Haldane, and eight Haldane pipettes and diluting tubes were used throughout the investigation. Heparinized blood was drawn up to the 0 02 ml. mark on a Haldane pipette and washed into distilled water in a diluting tube. Coal gas was then blown over the surface of the haemolysed blood for two minutes, and the blood diluted with distilled water to match the standard Haemoglobin dilutions were matched against artificial daylight and the result was The 249 infants, alike in all other respects, differed from one another in one important particular, that of feeding. According to the method of feeding the infants were placed in one of four groups. The first group consisted of all the infants in the survey whether they were breast-fed, artificially fed, fed on a mixture of breast milk and cows' milk or given iron as a prophylactic measure. This group formed a cross-section of the healthy infant population. The second group consisted of all cases who were breast-fed from birth to at least six months of age. This group was regarded as the true normal of the infant population. The third group consisted of all infants who were artificially fed from birth: in addition, any infants who had been completely weaned before the age of three months (90 days) were added to this group after they reached the age of six months. Readings in this group were compared and contrasted with those of the breast-fed group. The fourth group consisted of a small number of infants of approximately 12 months of age who had been given adequate prophylactic doses of iron for at least three months. This last group formed an 'ideal normal' for one year of age and was used as a criterion of the normality of the breast-fed and artificially fed groups of the same age.
In the first three feeding groups, the blood counts were arranged in age-groups from birth to 13 months. of breast-fed infants from birth to 13 months of age. The means are expressed as g. per 100 ml. blood and as the equivalent percentage Haldane. The number of cases in each age-group decreased rapidly after the first three weeks so that from the seventeenth week onwards the number was less than ten. In the statistical analysis of these figures corrections were made for the use of such small numbers. At birth the haemoglobin level was high, 20 5 g. per 100 ml. blood or 148 6% Haldane: it then fell rapidly and steadily to a minimum of 11-8 g. or 86% at two to three months of age: thereafter it rose slightly to a second lower maximum of 12-6 g. or 91 % at four to five months and then fell slightly again to an average of 1I7 g. or 85% (range 11-3 to 12-4 g. or 82 % to 90 %). These values agree, after the age of six months, with those of Mackay and the majority of other workers, but lie at a lower level than those of Williamson, Merritt and Davidson, and Faxen ( Fig. 1 and Table 1) .
A statistical examination of the results showed that the falling values of haemoglobin in the age-groups from birth to two to three months were highly significant but that the subsequent rise as shown in Table 4 and Fig. 1 was not significant. Table 5 shows the mean values, with their standard errors, of the haemoglobin of the group of artificially-fed infants from birth to 13 months of age. The age-groups up to 12 weeks contained 10 cases or less, from 13 to 40 weeks between 20 and 32 cases and from 41 to 56 weeks approximately 10 cases. Fig. 4 is a graphical representation of these results compared with those of the breast-fed group. Comparison of Tables 4 and 5 and an examination of Fig. 4 values for breast-fed and artificially fed infants are extremely close, that their curves are virtually parallel, and that the artificially fed group lies at the lower level. Table 6 shows the mean values, with their standard errors, of the haemoglobin from birth to 13 months of all infants, whatever the type of feeding. Fig. 5 depicts these findings compared with those of breast-fed infants. The numbers in each age-group were much greater than in the breast-fed and artificially fed groups: up to three weeks of age the groups contained between 129 and 141 cases, from 3 to 40 weeks between 40 and 72 cases, and from 41 to 56 weeks between 19 and 28 cases. (Fig. 1) 
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infants was probably protected in a similar manner. Faxen's group of infants was not protected in this way but his selection of healthy infants was more strict, particular stress being laid on a minimum birth weight of 3,000 g., on breast-feeding, on freedom from sickness during the first year of life, and on the early addition of iron-containing foods to a milk diet. Even so he found that the diameter of the red cells in healthy children in the second half-year of life showed 'a slight change in the direction of hypochromatic anaemia ' and 'the relatively low percentage of haemoglobin per blood corpuscle in the second half-year is associated with the marked predisposition to hypochromatic anaemias occurring at this age. ' The third group, characterized by a fall of haemoglobin in the second half-year of life, comprises the results of Drucker, Elvehjem, Merritt and Davidson, Mugrage and Andresen and the present author. The inclusion of some infants of low birth weight may possibly account for the second fall in the haemoglobin level observed by most of these authors as such infants often make a rapid gain in weight, and Mackay found that 'from six to twelve months old the haemoglobin level was correlated with the rate of growth: babies who made the largest percentage increase in weight over their birth weight tend to have the lowest haemoglobin levels.' All these investigators were careful to select full-term, healthy infants for their series and the present author made a minimum -birth weight (6 lb.) an additional criterion of normality. (In Faxen's cases the minimum birth weight was 3,000 g. or 6 lb. 9 oz.) In the breast-fed group in the present series infants who at the age of one year had made an excessive gain in weight (i.e. more than three times their birth weight plus 10%) were excluded. Even so it was found in serial blood counts in apparently healthy infants that the evidences of the onset of nutritional anaemia could be found before the fact became apparent clinically and before an isolated blood count could properly be said to indicate anaemia. It is probable therefore that, with the exception of Mackay's and Elvehjem's ideal normal groups, the results of all workers are affected in this way by the unsuspected inclusion of mildly anaemic infants and that such is the explanation of a fall in the mean haemoglobin level in some cases in the second half-year of life.
The difference between the actual haemoglobin value found by different authors in the second six months of life still requires an explanation. Williamson, Merritt and Davidson, and Faxen give values never less than 90% (Faxen's cases show an average of 95 %) whereas all other authors show an average of approximately 85 % over the same period. Mugrage and Andresen examined venous blood whereas all other authors examined capillary blood. As some of the earliest and latest work on the haemoglobin appears in each of these categories, any refinements in technique or stricter standards of normality used in later work will not account for such differences. In the present series of cases, though results in individual age-groups varied from 82% to 90%, the average for the second half-year was 85 %, and in Mackay's cases the giving of iron did not raise the haemoglobin level above 86 % in the second half-year of life. Both these results were obtained in English children, the former in Birmingham and the latter in London.
From this it appears that, anaemia excluded, the wide variation in haemoglobin values recorded by workers in different countries (in America by workers in different parts of the country) is probably due to differences in race.
Red Blood Corpuscles. Table 8 shows the mean values, with their standard errors, of the red cell count in breast-fed infants of the present series from birth to 13 months of age. These values are represented graphically in Fig. 6 . In each age-group the number of during the first year of life. cases was the same as for the haemoglobin. It may be seen that the changes in the red cell count followed a course somewhat similar to that of the haemoglobin, that is, a high level at birth was followed by a steady fall to a minimum at about three months of age; thereafter there was a rise to a second but much lower maximum at about seven to eight months and this second level was maintained throughout the remainder of the year. At birth the mean red cell count was 6 * 54 millions per c.mm.; at 9 to 12 weeks it was 4-14 millions; at 25 to 28 weeks 5-14 millions and thereafter varied from 4-72 millions at 33 to 36 weeks to 5-41 millions at 53 to 56 weeks. of cases are not due to a chance selection of unusual from the fourth month onwards statistical analysis does infants but truly represent the mean red cell count in not distinguish any difference between the red cell counts this particular infant population from birth to 13 months of the three feeding groups.
of age. t?-0 In Table 8 Fig. 7 a comparison is made of the red cell counts o in breast-fed and artificially fed infants and in Fig. 6 of breast-fed cases and 'all cases.' It may be seen that the 5-so curves are extremely close but the initial fall in the red 3 \ cell count is greatest in the artificially fed, least in the 0 breast-fed, and with the curve for 'all cases ' lying°4G0 -between the other two. After the age of four months o the positions are reversed, the highest curve being that of artificially fed cases, the lowest of breast-fed cases, Fig. 6 . The curves of these two characteristics lie roughly parallel until about 10 weeks of age; the curve of the red cell count then rises rapidly until a second steady level is reached at about six months of age; at about 12 months of age the curve again rises slightly. The haemoglobin curve shows a slight rise at about the fifth month followed by a slight fall to a level maintained throughout the remainder of the year. This change in the relationship of the red cells and the haemoglobin is most clearly expressed by the colour index and the mean corpuscular haemoglobin which show a rapid fall from birth to about six months of age followed by a much slower decline (Table 9 from a hyperchromic state in the newly-born to a state of hypochromia in the year-old baby. Fig. 2 shows that the curve of Faxen's cases lies parallel to that in the present series but at a much lower level, representing a difference of at least half a million cells per c.mm. from the fourth month onwards. Personal differences in technique could not account for such a great difference in the red cell counts in these two series. It is possible that in the present series, where the minimum birth weight was 9 oz. less than Faxen's minimum, the higher red cell count was due to the inclusion of a disproportionate number of unsuspected early cases of anaemia. Racial differences may also have been a contributing cause.
No satisfactory explanation can be advanced for the differences in the two types of curve, flat after the initial fall in the case of Merritt and Davidson and Mugrage and Andresen, and with a greater fall and rise in the case of Faxen and the present author.
After the age of four months the highest red cell counts were found in the present series of English infants, the second highest in Merritt and Davidson's series of American children of white parentage, the next in Faxen's series of Swedish children, and the lowest in Mugrage and Andresen's series of American children of mixed race.
Haematocrit. two to three months 34-25 % and thereafter rose slightly and remained at an average of 36% for the rest of the year. Analysis showed that there was a statistical difference between the results in succeeding age groups from birth to 9 to 12 weeks of age whereas from that time onwards any differences were too slight to be significant. In Table 11 are set out the mean haematocrit values, with their standard errors, of breast-fed infants, artificially fed infants, and ' all cases ' in the present series from birth to 13 months. The number of cases in the artificially fed group was less than 10 in the first three months, between 20 and 26 from three to ten months, and thereafter was approximately 11. The numbers were much greater in the group of 'all cases ' averaging 100 in the first three weeks, never falling below 40 from the third to the tenth month and thereafter ranging from 19 to 26 in each age-group. Fig. 10, showing Table 3 and Fig. 3 Table 9 shows the absolute values and their derivatives of the red cell characteristics in breast-fed infants from birth to 13 months of age. Similarly, Table 12 shows the values in 'all cases. ' Figs. 11, 9, and 12 changes in these derivatives in breast-fed cases and in ' all cases,' that is, in the mean corpuscular volume (Fig. 11) , the mean corpuscular haemoglobin (Fig. 9) , and the mean corpuscular haemoglobin concentration (Fig. 12) . In the breast-fed group the mean corpuscular volume is high, 95 * 8 c.[., at birth, falls rapidly to about 73 8 c.,u. at 17 to 20 weeks, and then falls more slowly to 64X6 c.ut. at 53 to 56 weeks. The figures for 'all cases' are slightly but consistently lower over the same period. The steep fall from birth to five months coincides with the change from the macrocytosis seen at birth to normocytosis. The continued fall after the fifth month runs parallel with the tendency to microcytosis seen towards the end of the first year (Guest and Brown, 1936; Faxen, 1937) . The figures for the mean corpuscular haemoglobin of breast-fed cases and of 'all cases ' are a great deal lower than those recorded by Mugrage and Andreson, that is, 108 * 9 c.,u. in cord blood and 85 * 3 c.,u. from 12 to 18 months.
The values for the mean corpuscular haemoglobin of breast-fed cases and of 'all cases ' show a similar but less abrupt fall to the mean corpuscular volume. The graph of the mean corpuscular haemoglobin of breast-fed cases is the same as that of the colour index (Fig. 6 ) and shows a steady fall from 31 * 3 yy (colour index 1 * 13) at birth to 25 6 yy (colour index 0 93) at 17 to 20 weeks followed by a much slower fall to 21 -6 yy (colour index 0 79) at 53 to 56 weeks. This fall coincides with the change from the hyperchromia seen at birth to the relative hypochromia of the year-old infant (Guest and Brown, 1936; Faxen, 1937 It was found that the haemoglobin curve of breast-fed infants ran parallel and close to that of other workers, and after the age of six months was practically identical with Mackay's, also working with English material. In no one age-group, however, was there any statistical difference between the haemoglobin values in breast-fed infants, artificially fed infants, or infants fed on a mixture of breast and cow's milk, but on averaging the results of all age groups it was found that the means of three methods of feeding were significantly different, the highest in breast-fed, and intermediate in cases only partly breast-fed. At 12 months of age the difference between the haemoglobin levels of artificially fed infants and those receiving iron were statistically significant, the iron-fed group having the higher figure. The differences in haemoglobin values recorded by various workers appear to be fundamentally racial.
The red cell values in the first year of life of breast-fed infants lay roughly parallel to those of Faxen, although the actual values were much higher, as also they were after the age of four months compared with those of the other workers cited. There was no statistical difference between the red cell counts in breast-fed infants, artificially fed infants, or infants fed on a mixture of breast and cow's milk.
The curve of the haematocrit values of breast-fed infants ran roughly parallel to those of the haemoglobin and red cell count.
Mean values for the haemoglobin, red cell count, and haematocrit were established at ages ranging from birth to 13 months. 
